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TNTRODU CTION 


In the prevention of cogseenta in milling onecatiias: the proper instal- 
lation and guarding of electrical and mechanical equipment, safe clearances, 
god housekeeping, adequate fire protection, adequete ventilation, dust and 
fume control, and good illumination, as well as safe serene? are essential. 


In the new concentrator of the Me.gna Copper Co., ’ Superior ; ites: meny 
sefequards were incorporated end sefc practices instituted to minimize |. 
eccident Hazards. The purpose of. this paper is to describe som of these 
features cnd presticos 
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SUMMARY 


Menogement: con indicate support of on caccident-prevention program by 
providing safe operating conditions. . Buployces cannot be expocted to co- 
Operete fully when obvious hazerds exist that could be remedied by action 
on the pert of monegement. In constructing this plent the M-gnen Copper Co. 
hes applicd mony of the. lotcst ase ond engineering | eee in on effort 
t© provide safe conditions. 


SSERS INFORMATION 


The new cancentretor of ‘the Magne. Copper Co., eekiae, Ariz. » Wes. 
completed in 1949 ond, exccpt for the ore-receiving bins ond the conveyors © 
thet cerry the ore from the bin to the primery crusher, replaced the cal 
mill, which had been in operction since 1914. 


Copper and zinc ores are crushed by one Jow crusher and three conc 
crushers cnd are concentrated by flotction. Six ball mills ond five 
Classifiers comprise the grinding section, and 138 36-inch cells ore used in 
flotation.’ The crushing section hes-c-cepecity of 200 tons cn hour end is 
Opereted one shift per doy; the romeinder of the plant hes c moximm capacity 
0f1,600 tons ©. doy with operation on three shifts. An averc.ge of 38 men, 
inluding the supervising force, orc cmploycd. ; eS 


"Grinding end flotction cre divided into ‘three deer ions: ci ‘copper — 
sections ond c mixed-ore section. The mixed-ore section is designed to handle. 
either copper-zine ore or copper ore. 
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Alternating-current electric power is delivered to the plant at 2,300 
volts, part of which is stepped down by means of transformers to 440 and 120 
volts. The crushers, ball mills, and the blower providing air for the 
flotation cells are operated at 2 ,»200 volts, the electric lights at 120 volts, 
and the remainder of the equipment at a0 volts. 


SAFE EQUIPMENT, GUARDS , aND PRACTICES 


Fire Protection 


The crusher puilaing gna tne ip inane -Piotation building ore entirely of 
steel and sheet-metal construction with concrete floors; thus, the fire 
hazard is reduced to a minimum (fig. 1). A combination automatic-sprinkler 
end fire-alarmm system is provided for the wooden ore-receiving bins and the 
wooden structures housing the conveyors that carry the ore to the crushing 
Plant. Fire hydrants are located at various points cround the plant and 
attached fire hoses are racked at cach hydrant in boxes that are painted red. 
Lubricating oils are stored in a separate fireproof building. Carbon- 
tetrachloride-type fire extinguishers are placcd at aeteee locations 
iroumiout: tho. Plant (fig. 2) 

Housckeoping 

Cleanliness is the keynote about the plant and good housckeeping is 
practiced (fig. 3). Intermediate floors are of steel grating and the concrete 
floors on the lowst level have enough slope to be washed casily. A trench 
on the bell-mill floor carrics the spillage ond washings to a scttling box 
from which the coarse material can te. shoveled into the vall mills. The over- 
flow from the settling box runs down a launder into a trench on the pumps 
floor. . This trench also collects spillage and washings fram other parts of 
the building and discharges them into a sump from which tho matcrial is 
pumped pack to flotation. The grinding, flotation, anu pump sections ere 
washed down at least once every 24 hours. 


Small pieces of wood picked off one oi the belt conveyors in the crush- 
ing plant are thrown into a chute’ through which they pess into portable con- 
tainers. Small substantial wooden box-type magazines, suitedly painted and 
marked, orc. provided at, two picking stations on the belt conveyor from the 
mine orc bins: for temporary storage of any de tonators thet might be founda in 
the Ore « aoe 


Dust ntrol 


_ Dust control in the crusher building is provided vy a aotonews 
system (figs. 4.and 5).with a 15,000 c.fm. fen ond by water sprays (fig. 6). 
Crushers , screcns, and belt transfcr points arc hooded and the dust is drew 
into the dust collector where water is added to the dust, cnd the pulp is 
pumped into one of the clessifiers ohead of flotation. ‘Thc dust collector 
is cquipped with oa vibrator to kecp the dust from packing and & signal systcm 
to give warning if it.should become choked. Conwyors in the crusher building 
have water spreys. The building also has two larg roof vents end numerous 
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Figure 4. - Dust collector and pipe carrying dust from 
crusher building. 


Figure 5. - Dust-tight housing on crushers. 
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Figure 6. - Water spray on conveyor, complete 
enclosure of screen and hood at 
conveyor transfer point. 
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Figure 7. - Guard on jaw-crusher drive, flywheel, and shaft end. 
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Figure 8. - Guard railing along walkways and stairways around 
thickeners and agitator tanks. 
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Figure 9. - Main-switch enclosure. 
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Figure 11. - Vented cyanide-reagent feeder. 
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windows, most of which are kept open (see fig. 1). Approved-type respirators 
are furnished free of charg and all employees are required to use them when 
wrking in dusty places. A cooling system, operated during the several 
months of hot weather common to Arizona desert locations, furnishes cool a 
to the grinding and flotation sections. 


Mechanical Hazards 


Suostantially constructed guards are installed on moving parts of 
machinery (fig. 7). A guard is installed to protect employees from the 
mtomatic sampler thet operates intermittently (every 20 minutcs). There 
aré safc Clearances and ample walkways, and elevated walkways, platforms, and 
stairways are equipped with hanti-rails (fig. 8) and tocboards where necessary. 
Kctension 011 lines are installcd where oilers would be cxposed to hazard 
doing necessary oiling during operation. - 


Switches for stopping the crushing and conveying equipment are provided 
at the stations whore men arc required to work. Employees are required to - 
stop equipment before replacing belts or making repairs to machinery. ‘The 
convcyor=belt motors aro controlled by an eloctrical interlock system so that 
if one unit is stopped the preceding units will stop also. ‘Tho equimicnt | 
can be started only from the switch panel located on the crusher operator's 
Stand, and the switchcs at cach station on the circuit must be in the “run" 
position. The crusher operator obtains proper clearance over a signal system 
before starting the equipment. 


Overhead traveling cranes with rcmote control handle the heavy cquiment. 
in electrically operated inclined supply hoist transports supplies from the 
ground level to the intermediate and top levels of the plant. Riding on 
this hoist, as well as on conveyor belts, is prohibited, and e warning horn 
is sounded constantly when the hoist is in operation. 


Electrical Hozards 


Electrical wiring is installedina grounded rigid-mctal conduit, and all 
Switch boxes, panels, and motor frames ere grounded. Switchcs are clearly 
labeled and are grouped on seporetc pancls for each section of the plant. 

Yein switches for the large motors in the mill are grouped in a guarded 
enclosure (fig. 9). Guards are provided wherever there is any possibility 
of accidentel conteet with the 440-volt fced wires of the traveling cranes. 


Only the plant electricien is authorized to work on elcctrical wiring 
orequipment. Where thcre is dongor of clectric motors g@tting wt, they 
‘re either of the splashproof type or arc hooded. 


Chemicel Hazards 


Flotation reagents orc addcd ct only e few points in the circuit. ‘They 
a mixcd in vets in the reagent room and piped to tho reagent fecders. Only 
the Limc-rcagent mixer and the semplcr work with the reagonts. When cdding 
Negents to the vats the sempler wears o respirator and rubber glows (fig. 
10), ‘the lime mixer wears c respirator, goggles, end gloves for protection. 
race . floke form is fed into the circuit through vented cyanide feeders 
& li), 
Wh6g 
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Instructions on first-aid treatment for eye injurics ccused by lime or 
other chemicals are posted on the mllctin board. 


General Saficty 


The company safety enginocr makes inspections et least once a month, 
accompanicd by an employec of tho dcpertmont. all lost-time accidents are 
thoroughly eee eee end recommendations are made to help prevent their 
YCCurrencce | 


Enployccs are required to comply with the campany janes safety rules, 
which aro issued in pockct-size booklet form. Sefety suggestions fran 
employecs are solicitcd, ond & box is provided for their collcction. Safcty 
posters are displayed on a bulletin board. a , 


General purpose and special cyonide first-cid kits are provided in the 
plant, end employees are given Bureeu of Mincs first-oid instruction.. A direct 
tclephone line connccts the plant and the compony hospitel and a sound-proof 
tclcphone booth is provided. Instructions arc posted in the booth for 
proccdure to be followed in case of cmergency. 

Gogglcs are furnished frec, ond employees are required to wear them 
whon cngcged in grinding, chipping, or performing = other work involving 
denger to the cyes. 


Wuncrous well-ploccd lignt Pstines eeauhtedy Llluminzte the plant. 
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